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YAK 576.895.122 : 3 

CPABHEHHE YCTOHHHBOCTH K OAKTOPAM BHEIIIHEH CPEflbl 
MOJIJIIOCKOB HYDROBIA ULVAE, 

3APA2KEHHBIX IIAPTEHHTAMH TPEMATOfl 
H CBOEOflHbIX OT HHBA3HH 

© K. B. TajiaKTHOHOB, B. Beprep, B. B. IIpoKocjjbeB 

HccjienoBaHO bjihhhhc 3apaxeHH5i napTeHHTaMH TpeMaTon (npeHMymecTBeHHO bhhom Microphal¬ 
lus claviformis) Ha ycTOHHHBOCTb 6ejiOMOpCKHX mojuhockob Hydrobia ulvae k onpecHeHHio, njiHTejib- 
hoh ocyuiKe h 3KCTpeMajibHO BbicoKHM TeMnepaiypaM. ObHapyxceHo, hto bo Bcex BapnaHTax 3Kcne- 
pHMeHTOB HHTeHCHBHOCTb THbejlH 3apa>KeHHbIX 0 C 06 en AOCTOBepHO Bbime, HeM CB 060 £HbIX OT HHBa- 
3 hh. IIpe,anojiaraeTC5i, hto OTpHuaTejibHoe bjihhhhc napa3HTOB Ha pe3HCTeHTHOCTb HeejienoBaHHbix 
mojuhockob cB5i3aH0 npexne Bcero c HapymeHHeM cnoco6HOCTH 3apaxceHHbix ranpobHH H30jwpo- 
BaTbca ot 3KCTpeMajibHbix B03HCHCTBHH, 3aKpbiBaa KpbimeHKOH ycTbe paKOBHHbi. Ha 3to yKa3bmaeT 
BbiaBJieHHaa b xone nocTaBjieHHbix 3KcnepHMeHTOB noBbimeHHaa cxopocTb noTepH cojien y 3apa>KeH- 
Hbix thhpo6hh no cpaBHeHHK) c He3apa>xeHHbiMH 3K3eMnjiapaMH. Ha ocHOBe aHajiH3a co6cTBeHHbix h 
jiHTepaTypHbix naHHbix BbiCKa3biBaeTca rnnoTe3a, corjiacHO KOTOpon CTeneHb B03neHCTBHH napTeHHT 
TpeMaTOH Ha ycTOHHHBOCTb MOJlJlK3CKOB-X035ieB 3aBHCHT OT XapaKTepa B3aHMOOTHOUJeHHH, CKJiajJBIBa- 

FOIUHXCa MOKHy KOMnOHeHTaMH KOHKpeTHbIX CHCTeM napa3HT-X03HHH. npH 3TOM HOCTaTOHHO o6men 

3aKOHOMepHOCTbK) HBJIHeTCH TO, HTO BHHbl TpeMaTOH, HMeromHe B >KH3HeHHOM HHKJie (j)a3y aKTHBHOH 
bo BHeuiHen cpene HepxapHH, OKa3biBaiOT 6ojibuiee OTpHuaTejibHoe bjihahhc Ha pe3HCTeHTHOCTb 
3apax<eHHbix mojijikjckob, hcm Te BHHbi, jihhhhkh KOTopbix pa3BHBaK)Tca ho (})a3bi MeTauepKapHH 
HenocpeHCTBeHHO b napTeHHTax. 


HacToamee nccjienoBaHHe nponojuKaeT cepnio pa6oT, nocBameHHbix aHajiH3y bo3- 

HCHCTBHH, KOTOpbie OKa3bIBaiOT napTeHHTbl TpeMaTOH Ha ycTOHHHBOCTb M0JUH0CK0B-X03HCB 

k CTpeccoBbiM 3HaneHHHM aGnoTHHecKHx cJjaKTopoB (Beprep, KoHnpaTeHKOB, 1974; Bep¬ 
rep, 1976, 1986; TajiaKTHOHOB, 1990, 1993; Beprep h np., 2001). FIobohom hjih ero 
BbinojiHeHHH nocjiy>KHjio HeonpenejieHHoe nojioxceHHe, KOTopoe cno^KHjiocb b napa3HTOJio- 
rnnecKOH jiHTepaType. C ohhoh ctopohh, pe3yjibTaTbi GojibiuHHCTBa 3KcnepHMeHTajibHbix 
HCCJieHOBaHHH rOBOpflT O CHH^CeHHH pe3HCTeHTHOCTH 3apa>KeHHbIX MOJUHOCKOB no OTHOLUe- 
HHK) K TaKHM (})aKTOpaM CpenbI, KaK OnpeCHeHHe, BO3H0HCTBHe 3KCTpeMaJIbHO BbICOKHX 
TeMnepaTyp, aHOKcna h np. (Oliver, Brand, von, 1953; Vernberg, Vernberg, 1963; Beprep, 
KoHHpaTeHKOB, 1974; Beprep, 1976, 1986; Tallmark, Norrgren, 1976; Sousa, Gleason, 
1989; TajiaKTHOHOB, 1990, 1993; Beprep h np., 2001). OnHaKO ecTb naHHbie, yxa3bi- 
Baiomne, hto b HexoTopbix cjiynaax HHBa3HH napTeHHTaMH TpeMaTon He OKa3biBaeT 3Ha- 
HHMoro OTpnuaTejibHoro oc{)c{)eKTa Ha ananTHBHbie noTeHUHH MOJunocKOB-xo35ieB (Riel, 
1975; Sousa, Gleason, 1989; TajiaKTHOHOB, 1990, 1993; Beprep h np., 2001). PaHee HaMH 
(Beprep h np., 2001) 6buio BbiCKa3aHO npennojioxeHHe, hto bjihahhc napa3HTHpoBaHHH 

TpeMaTOH Ha ycTOHHHBOCTb 3apa)KeHHbIX MOJUHOCKOB B 3HaHHTeJIbHOH CTeneHH 3aBHCHT OT 
xapaKTepa B3aHMOOTHomeHHH, KOTOpbie CKjianbiBaiOTCfl b kohkpcthoh CHCTeMe napa3HT— 
X03HHH. fljlfl npOBepKH 3TOH THnOTe3bI OblJlH BblOpaHbl OeJIOMOpCKHe JIHTOpaJIbHbie MOJI- 
jhockh Littorina saxatilis h Hydrobia ulvae , KOTOpbie cjiyacaT nepBbiMH npoMe^cyTOHHbiMH 
xo3^eBaMH mhothm BH^aM TpeMaTon, BecbMa pa3JiHHaioujHMCH no CTeneHH naToreHHoro 
B03HCHCTBHH Ha CBOHX X03HCB (Fop6yiUHH, 2000). Pe3yjIbTaTbI 3KCnepHMeHTOB C JIHTTOpH- 
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HaMH ony6jiHKOBaHbi paHee (Beprep h up., 2001). B uaHHOH paOoTe fiomhmo onncaHHa 
pe3yjibTaTOB hobhx onbiTOB c rnupoOnjiMH npeunpHHJiTa nonbiTKa o6o6mHTb HaKoruieHHbie 
k HacToameMy BpeMeHH MaTepnajibi no aHajiH3npyeMOH npoOjieMe. 


MATEPHAJI H METOUbI 

PaOoTa BbinojiHeHa b aBrycTe—ceHTflOpe 2001 r. Ha EejiOMopcKon OnojiorHHecKOH 
CTaHUHH hm. axa^eMHKa O. A. CKapjiaTO 3oojiornHecKoro HHCTHTyTa PAH. OOtjCktom 
HCCJie^OBaHHa nocjiyxcHjin mojijiiockh Hydrobia ulvae (Pennant), coOpaHHbie Ha ocTpoBe 
Majibin 2KyxtMyH b Ohokckom 3ajiHBe Eejioro Mopa bo BpeMJi penca HayHHO-nccjieuoBa- 
TejibCKoro cyuHa «npocjjeccop BjiauHMHp Ky3HeuoB». B xoue npeubiuyiUHx 3KcneunuHH Ha 
jiHTopajiH octpobob EojibuiOH h Majibin XyxcMyn 6buin oOHapyxceHbi nonyjrauHH rnupo- 
6hh c BbicoKOH 3apaxceHHOCTbio napTeHHTaMH TpeMaTOU paua bhuob. 3to oOcTO^TejibCTBO 
h onpeuejiHjio Bbi6op MecTa c6opa MaTepnajia, nocKOJibKy BbicoKaa 3apaxceHHOCTb npnpou- 
hoh nonyjiauHH ABjiajiacb HeoOxouHMbiM ycjiOBneM unfl peajiH3aunH npHH$iTOH b HacToa- 
men pa6oTe cxeMbi SKcnepHMeHTajibHbix nccjieuoBaHHH. Ee OTjiHHHTejibHOH nepTOH abh- 
Jiocb pa3uejieHHe nouonbiTHbix xchbothmx, npoH3BOUHBiueec5i no pe3yjibTaTaM bckpmthh 
nocne OKOHHaHHfl SKcnepHMeHTOB (cm. HHXce), Ha He3apaxceHHbix h 3apaxceHHbix napTeHH¬ 
TaMH TpeMaTO^. 

OObiHHO b Hccne^OBaHHHX Taxoro poua 3 apaxceHHbie 3 K 3 eMnji 5 ipbi onpeuejwiOTCfl uo 
Hanajia onbiTOB. fljia 3 Toro mojijhockob paccaxtHBaioT no ouHOMy b MHKpoaKBapnyMbi c 
bouoh, KOTopyio Hepe 3 onpeAejieHHbin npoMexcyTOK BpeMeHH nccjieuyiOT Ha HajiHHHe 

CBoOo^HOnOABHXCHblX JIHHHHOK TpeMaTOU- UepKapHH. OaKT HX oOHapyxeeHHH CBH^eTejIb- 

CTByeT o 3apaxceHHH uaHHoro Mojunocxa. OuHaKO OTcyTCTBHe BbiuejiHBiuHxcfl uepKapHH 
uajieKO He Bcerua 03HanaeT, hto uaHHbin mojijhock CBoOoueH ot TpeMaTOUHoii HHBa3HH 
(Curtis, Hubbard, 1990). npouecc BbiuejieHHfl uepKapHH napTeHHTaMH 3aBHCHT ot MHornx 
4>aKTopoB h HcnbiTbiBaeT cymecTBeHHbie unpKauHbie h uojiroBpeMeHHbie H3MeHeHHA, b 
xoue KOTopbix smhcchh jihhhhok 3apaxceHHbiM MOJuiiocKOM MoxceT nojiHOCTbio npeKpa- 
ujaTbca Ha BecbMa uJiHTejibHoe BpeMA (cm. o63op: TajiaKTHOHOB, floOpoBOJibCKHH, 1998). 
KpoMe Toro, cjieuyeT ynHTbiBaTb, hto mojijhock MOxceT 6biTb 3apaxceH mojioubimh napTeHH¬ 
TaMH, B KOTOpbIX euje He CCf)OpMHpOBajIHCb JIHHHHKH, CnOCOOHbie K Bbixouy BO BHeiHHIOK) 
cpeuy. TaKHM o6pa30M, onpeuejieHHe 3apaxceHHOCTH mojijhockob TOJibKO Ha ocHOBaHHH 
UaHHbIX 06 3MHCCHH UepKapHH HeJIb3fl npH3HaTb BnOJIHe KOppeKTHbIM. 

Jljin SKcnepHMeHTajibHbix nccjieuoBaHHH OTOnpajincb KpynHbie mojijiiockh c bwcotoh 
paKOBHHbi 6 — 7 mm, KOTopbie, KaK noKa3ajiH npeuBapHTejibHbie HCCjieuoBaHHa, 6buin nopa- 
xceHbi napTeHHTaMH TpeMaTOu c HanOojibiueH SKCTeHCHBHOCTbio. 

Ana onpeuejieHH^ TenjioycTOHHHBOCTH 100 rnupoOnn noMeiuajincb b B 03 uyuiHbiH Tep- 
MOCTaT c TeMnepaTypoii 37°. Kojihhcctbo xchbwx h MepTBbix mojijhockob onpeuejnmocb 
nepe 3 24, 36 h 48 h nocjie Hanajia SKcnepHMeHTOB. OnpeuejieHHe ycTOHHHBOCTH k o 6 cbixa- 
hhk) npoBOunjiocb Ha 250 — 300 MOJunocKax, noMemaBuinxca Ha B 03 uyxe npn KOMHaTHOH 
TeMnepaType (15 — 18°) b Oojibiune kiobcth, uho KOTopbix BbiCTHjiajiH cjjnjibTpoBajibHOH 
OyMaron. TecTHpoBaHne KOJinnecTBa xchbhx h MepTBbix xcHBOTHbix npoH 3 BOUHJiocb nepe 3 
13 h 16 cyT nocjie Hanajia onbiTOB. 

fljni onpeuejieHH^ ycTOHHHBOCTH rnupoOnn k npecHOH Boue 250 — 300 mojijhockob 
noMeiuajin npn KOMHaTHOH TeMnepaType (15 — 18°) b aKBapnyMbi oOtcmom 5 —6 jihtpob 
c bouoh H3 03epa KpHBoe. CMeHa boum npoH3BOunjiacb pa3 b uBoe cyTOK. KojinnecTBO MepT¬ 
Bbix h xcHBbix mojijhockob onpeuejnuiH nepe3 10 h 13 cyT nocjie Hanajia SKcnepnMeHTOB. 

Ana pa3JiHHeHH^ xchbwx h MepTBbix mojijhockob nopunn nouonbiTHbix xchbothhx b 
KOJiHHecTBe 30—150 3K3., B3flTbie H3 SKcnepHMeHTajibHbix ycjiOBHH, noMeiuajin Ha 24 h 
b MopcKyio Bouy KOHTpojibHOH (25 — 26 %o) cojieHOCTH h KOMHaTHOH TeMnepaTypbi. MepT- 
bhmh CHHTajiHCb mojijiiockh, He peanipoBaBiuHe Ha yKOJi npenapoBajibHOH nmoii b Hory. 
MepTBbix h xcHBbix mojijhockob BCKpbiBajiH non CTepeoMHKpocKonoM MEC-10 h onpeue- 
jhuih HajiHHHe hjih OTcyTCTBHe y hhx 3apaxceHHa napTeHHTaMH TpeMaTOu. B nepBOM cjiynae 
onpeuejuuiH eme h bhu oOHapyxceHHbix napa3HTOB. Ha ocHOBaHHH nojiyneHHbix uaHHbix 
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paccHHTbiBajiH npoueHT norH6iuHx oco6en pa3jtejibHO juia 3apa)KeHHbix h He3apaxceHHbix 
rnapoOnn. flocTOBepHOCTH pa3JiH4HH b cMepTHOCTH 3apaxceHHbix h HesapaxceHHbix MOJI- 
jiiockob bo Bcex BbinojiHeHHbix sxcnepHMeHTax oueHHBajiH no KpHTepnio Onuiepa (JlaxnH, 
1973). 

CxopocTb noTepn cojien onpejtejnuin sjiexTpoKOHjtyKTOMeTpHHecKH (XjicOobhh, Eep- 
rep, 1965). 3Toro nojtonbiTHbie xcnBOTHbie (10 3apaxceHHbix n 10 He3apaxceHHbix), 
CTaH^apTHsoBaHHbie npejiBapnTejibHO no Becy (25—35 Mr), noMemajincb b cocyjtbi c jtnc- 
THJuinpoBaHHOH bo^oh. 3aTeM, no Mepe Toro xa k mojijiiockh Tepajin cojih, npoH3BOjtnjiH 
onpejtejieHne conpoTHBjieHHa BOjtbi. PacneT KOJinnecTBa BbmejieHHbix cojien ocymecTBjiajin 
c noMOujbK) npe^BapHTejibHO nocTpoeHHon rpajtynpOBOHHon xpHBon, xapaxTepH3yioineH 
3aBHCHMOCTb conpoTHBJieHHH pacTBopa ot coflepxcaHHA NaCl. CxopocTb noTepn cojien 
Bbipaxcajin b MKr NaCl Ha rpaMM BjiaxcHoro Beca b nac. riocne onbiTOB npoH3BOjtnjiH 
BcxpbiTHe j\nn onpejiejieHHa 3apaxceHHOCTH mojijiiockob. 

PE3yjIbTATBI 

Y 60 % ncnojib30BaBLHHxc5i b onbiTax mojijiiockob oOHapyxceHO 3apaxceHne napTeHHTa- 
mh n jiHHHHKaMH 4 bh^ob TpeMaTOjt (Ta6ji. 1). floMHHnpyeT bha Microphallus clavifirmis 
(ceM. Microphallidae), KOTOpbiM 6buio HHBa3npOBaHO okojio 90 % m nncjia 3apaxceHHbix 
oco6en. Bo Bcex nocTaBJieHHbix sxcnepnMeHTax CMepTHOCTb cpejw 3apaxceHHbix mojijiioc- 
kob 6buia Bbiiue, neM cpejjn He3apaxceHHbix (pnc. 1—3). Pa3JiHHna 3th 3 HaMHMbi (P < 0.01) 
Ha o6onx cpoKax b onbiTax no onpecHeHHio, Ha Bcex cpOKax sxcnepHMeHTOB no Temioyc- 
tohhhbocth (P < 0.01 Ha cpoxe 24 h c Hanajia HarpeBaHna n P < 0.05 Ha cpoxax 36 h 48 h) 
h HacpOKe 13 cyT (P < 0.01) npn onpejtejieHnn ycTOHHHBOCTH nrapoOnH k oOcbixaHHio npn 
KOMHaTHon TeMnepaType. CKopocTb noTepn cojien y 3apaxceHHbix mojijiiockob 6buia noHTH 
b 2 pa3a Bbiine, neM y He3apaxceHHbix rn/tpoOnn (Ta6ji. 2). 

OBCY^EHHE 

Pe3yjibTaTbi nocTaBJieHHbix HaMn sxcnepnMeHTOB o,aH03Ha4HO cBHjieTejibCTByiOT o chh- 
xceHHH ycTOHHHBOCTH 3apaxeHHbix nmpoOnn ko bccm nccjiejjOBaHHbiM HeOjiaronpnaTHbiM 
(JiaKTopaM cpejibi. 3to BnojiHe cornacyeTca c paHee nojiyneHHbiMH jiaHHbiMH no bjihahhio 
3apaxceHHOCTH napTeHHTaMH TpeMaTOjt Ha pe3HCTeHTHOCTb OejiOMopcxnx Hydrobia ulvae k 
oOcbixaHHio n onpecHeHHio (Beprep, KoHjtpaTeHxoB, 1974). CnpaBejyiHBon npejtcTaBjiaeT- 
C5I TOHKa 3peHH5I 3THX aBTOpOB, npejUIOJIOXCHBIHHX, HTO napa3HTbI B03JieHCTByiOT yrHeTaiO- 
me Ha xaxon-TO jjociaTOHHO yHHBepcajibHbin MexaHH3M (MexaHH3Mbi?) ajianTaunn moji- 
jiiockob k pa3JiHHHbiM (JiaxTopaM cpejtbi. Ha pojib TaxoBoro b nepByio onepejtb moxcct 
npeTeHjiOBaTb cnocoOHOCTb Prosobranchia H30JinpoBaTbca ot sxcTpeMajibHbix B03jtencTBHH 
npn 3aKpbiBaHHH xpbiLueHKOH ycTba paxoBHHbi n nepexcHBaTb b TaxoM coctoahhh b 

Ta6jinna 1 

3apa>KeHHocTb Hcnojib30BaBmnxcH b onbiTax mojijiiockob 
Hydrobia ulvae napieHHTaMH TpeMaToa 

Table 1. Prevalence with trematode parthenites in mudsnails 
Hydrobia ulvae used in the experiments 


Bwa TpeMaToa 

3apaxeHHOcTb, % 

Microphallus claviformis 

53 ±2.08 

Cryptocotyle concavum 

3.5 ±0.75 

Himasthla sp. 

2.1 ±0.6 

Paramonostomum alveatum 

1.4 ±0.49 

BceMH napa3HTaMH 

60 ± 2.04 
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Phc. 1. CMepTHOCTb 3apa)KeHHbix h He3apaxceHHbix mojijiiockob Hydrobia ulvae npn ocymice npH 37° 

(coaep>xaHHe b B03aywH0M TepMOCTaTe). 

Flo och aScuHcc — BpeMH ot Hanajia axcnepHMeHTa (nac.); no och opanHaT — kojihhcctbo nornSuinx mojijiioc- 
kob (%); 1 — 3apaxeHHbie mojijiiockh, 2 — He3apa>xeHHbie mojijiiockh. 

Fig. 1. Mortality of infected (solid line) and uninfected (dotted line) Hydrobia ulvae by desiccation 

under temperature 37 °C. 



Phc. 2. CMepTHOCTb 3apaxceHHbix h He3apaxceHHbix mojijiiockob Hydrobia ulvae npH ajiHTejibHOH 
ocyiiiKe npH KOMHaTHOH TeMnepaType 15—18°. 

no och abcnwcc — BpeMH ot Hanajia OKcnepHMeHTa (cyTKH); ocTajibHbie o6o3HaneHHH Taxwe ace, xax Ha pnc. 1. 

Fig. 2. Mortality of infected (solid line) and uninfected (dotted line) molluscs Hydrobia ulvae 
by prolonged desiccation under room temperature 15—18 °C. 



Phc. 3. CMepTHOCTb 3apaxceHHbix h He3apa>xeHHbix mojijiiockob Hydrobia ulvae npn coaepxcaHHH 

b npecHOH Boae. 

06o3HaneHHH TaKHe >xe, xaK Ha pnc. 1 h 2. 

Fig. 3. Mortality of infected (solid line) and uninfected (dotted line) molluscs Hydrobia ulvae kept 

in fresh water. 
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Ta6jiHua 2 

CxopocTb noTepn cojien (M ± m) y mojijiiockob Hydrobia ulvae , 
3apa>KeHHbix Microphallus claviformis 
H CBOSojIHblX OT HHBa3MM TpeMaTO^aMM 

Table 2. Rate of salt loss (mkg NaCl/g/h, M ± m) 
in infected with Microphallus claviformis and uninfected mudsnails 
Hydrobia ulvae 


06T>eKT 

CKopocTb noTepn cojiefi, 

MKr NaCl/r • nac 

36 h 

60 h 

He3apaxeHHbie mojijiiockh 
3apaxceHHbie mojijiiockh 

4.6 + 0.03 

8.2 ± 0.15 

3.7 ±0.07 

6.4 ±0.1 


TeneHHe 3HaHHTejibHoro BpeMeHH. Eyaynn jtocTaTOHHO scJxfieKTHBHOH, 3Ta peaxunfl o6ecne- 
HHBaeT BbicoKHH ypoBeHb HecneuHc^HHecKOH pe3HCTeHTHOCTH MHorHM BH^aM nepejmexca- 
6epHbix mojijiiockob, cpejiH KOTopbix Hydrobia ulvae 3aHHMaeT ojiho H3 nepBbix MecT 
(Eeprep, 1986; Berger, Kharazova, 1997). B nojib3y nojtoOHoro npejinojioxceHHfl MoxceT 
CBHjieTejibCTBOBaTb BbiHBjieHHaa b naHHOH pa6oTe h paHee (Eeprep, KoHnpaTeHxoB, 1974) 
noBbimeHHafl cxopocTb noTepn cojien y 3apaxceHHbix nmpoOnn no cpaBHeHHio c He3apa- 
XCeHHblMH. 

3aMeTHM, hto bo Bcex BapnaHTax nocTaBjieHHbix HaMH onbiTOB pa3pbiB Mexcjty npoueH- 
tom nornGuinx 3apaxceHHbix h He3apaxceHHbix rnjtpoOHH oco6eHHO BejiHK Ha nepBbix 
cpoxax (pnc. 1 — 3). TIpn stom pa3Hnua b npoueHTe norH6iiiHx 3apa>xeHHbix mojijiiockob Ha 
nepBbix h nocjieaHHx cpoxax BecbMa He3HanHTejibHa. Bo3MOxcHoe o6T>iicHeHHe HaOjuo- 
jtaeMoro cjieHOMeHa MOxceT 3aKjnonaTbC5i b HexoTopoM pa36poce CTeneHH OTpnuaTejibHoro 
B03jtencTBHH napa3HTOB Ha HHjtHBHjtbi MOJUiiocKOB-xo35ieB. Y 6ojibiiiHHCTBa oco6en 3apaxce- 
Hne napTeHHTaMH TpeMaTOjt cymecTBeHHO noHnxcaeT scjicJieKTHBHOCTb repMeTH3auHH MaH- 
thhhoh nojiocTH, h ohh rnOHyT b nepByio onepejjb h jtocTaTOHHO 6biCTpo. Te xce HeMHorne 
H3 3apaxceHHbix mapoOnn, y KOTopbix stot MexaHH3M 3aTpoHyT b MeHbineH CTeneHH, 
jteMOHCTpnpyioT npnMepHO Ty xce pe3HCTeHTHOCTb, hto h He3apaxceHHbie 3K3eMnji5ipbi. 

B 3Toii CB5I3H cjiejtyeT OTMeTHTb, hto y 6ejiOMopcKHx mojijiiockob Littorina saxatilis , 
nopaxceHHbix MHxpocJjajijiHjtaMH rpynnbi «pygmaeus», cxopocTb noTepn cojien He OTjinna- 
jiacb ot He3apaxceHHbix oco6en (Eeprep h jtp., 2001). PiHbiMH cjiOBaMH, HapymeHHH 
repMeTH3auHH MaHTHHHOH nojiocTH y MOJUiiocKa-xo3flHHa 3Toro BHaa He nponcxojtHT. 
3apaxceHHbie h He3apaxceHHbie jiHTTopnHbi He pa3JiHHanncb no HHTeHCHBHOCTH raOejin npn 
B03jtencTBHH TaKHx cfiaxTopoB cpejtbi, xax ocyiiixa, HarpeB h 3aMopaxcHBaHne, ho HHBa3H- 
poBaHHbie oco6h o6Hapy>XHBajiH noBbimeHHyio CMepTHOCTb no cpaBHeHHio co cBoOojjHbiMH 
ot HHBa3HH MHKpocJiajijiHjtaMH rpynnbi «pygmaeus» npn jyiHTejibHOM cojtepxaHHH b npec- 
hoh Bojte (CeprneBCKHH h jx p., 1986; fanaKTHOHOB, 1990, 1993; Eeprep h jtp., 2001). 
OneBHjiHO, hto b jtaHHOM cjiynae penb HjteT o jtncfxfiepeHUHajibHOM B03jieHCTBHH napa3HTOB 
Ha MexaHH3Mbi ajjanTaunn «BToporo 3mejiOHa», onpejiejifliomHe cneunc^HHecxyio ycTOHHH- 
BOCTb MOJIJIIOCKOB K TaKHM pa3JIHHHbIM cjiaKTOpaM Cpejjbl, KaK OnpeCHeHHe, B03JieHCTBHe 
3KCTpeMajibHO BbicoxHx h hh3khx TeMnepaTyp h oOcbixaHne (Eeprep h jip., 2001). 

CTOJib pa3JiHHHbiH xapaxTep B03jieHCTBH5i napTeHHT TpeMaTOji Ha ajianTaunoHHbie no- 
TeHLtHH 3apaxeHHbIX JIHTTOpHH H THJtpoOHH o6T>5ICH5ieTC5I, Ha HaiH B3rJI5IJI, 0C06eHH0CT5IMH 

B3aHMOOTHOUieHHH, CKJiajIblBaiOmHXCfl B KaXCJtOH KOHKpeTHOH CHCTeMe napa3HT-X035IHH. 

3HanHTejibHO ynpomaa CHTyaunio, napa3HTO-xo35iHHHbie cncTeMbi napTeHHTbi TpeMaTOjt— 
mojijiiockh moxcho ycjiOBHO pa3jiejiHTb Ha jtBe ocHOBHbie rpynnbi. K nepBon othochtch Te 
H3 hhx, b KOTopbix npoflyunpyeMaa napTeHHTaMH, Oyjjb to cnopouncTbi hjih pejtnn, 
jiHHHHKa — uepxapHa noxnjtaeT Mojunocxa h BbixojtHT bo BHeniHioio cpejty. TaxoBbi Bee 
HccjiejtOBaBuiHecH HaMH h EeprepoM h KoHjtpaTeHXOBbiM (1974) cncTeMbi napTeHHTbi 
TpeMaTOjt—rnapoOnn. Bo BTopyio rpynny nonajtaiOT cncTeMbi, cjjopMHpyeMbie TpeMaTO- 
JtaMH, B XCH3HeHHOM IJHKJie KOTOpbIX Cj)a3a aKTHBHOH BO BHeiHHeH cpeae LtepxapHH OTCyTCT- 
ByeT. TaxoBa napa3HTO-xo3HHHHaa cncTeMa napTeHHTbi MHxpocJjajuiHjt rpynnbi «pyg- 
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maeus» - JIHTTOpHHbl. y pa3BHBaiOlUHXC5I B JIHTTOpHHaX AOHepHHX CnOpOUHCT 3THX TpeMa¬ 

TOA $opMHpoBaHH5i aKTHBHOH uepKapnn He npoHCxo^HT, a HMeeT MecTO HenpepbiBHoe 
pa3BHTHe AHHHHKH AO CTaAHH MeTauepKapHH, HHBa3HOHHOH AAA OKOHHaTeAbHOrO X03HHHa 
(MopcKne nTHUbi). MeTauepxapHH b cnopouncTax HenoABnxmbi h cnoco6Hbi AJiHTejibHoe 
BpeMH nepexcHBaTb b MOAAiocKe-xo35iHHe (no-BHAHMOMy, BnjiOTb ao ero ecTecTBeHHOH 
CMepTH), npaKTHHecKH He nnTaacb (raAaKTHOHOB, 1993). Hhoh xapaxTep hocat OTHOiue- 
HHH c moaak)ckom-xo35ihhom y TpeMaTOA c aKTHBHOH bo BHeumen cpeAe uepKapnen. 
ripe^KAe Bcero hx napa3HTHpoBaHHe CB5i3aHO c ropa3AO 6oAee HHTeHCHBHbiM noTpe6Ae- 
HneM pecypcoB xo35WHa. HTo6bi y6eAHTbca b stom, AOCTaTOHHO cpaBHHTb AaHHbie no 
npoAyKTHBHOCTH napTeHHT. Tax, b oahom 3apa*eHHOM MOAAiocKe Littorina spp., b 3aBncn- 
mocth ot ero pa3Mepa, MOxceT coAepxcaTbCH 1000—7000 MeTauepxapHH MHKpo^aAAHA 
rpynnbi «pygmaeus» (TajiaKTHOHOB, 1993). B to xce BpeMA TOAbxo hhcjio execyTOHHO 
noKHAaioiuHx HHBa3HpoBaHHbix thapo6hh uepxapnn Microphallus clavifirmis , Maritrema 
subdolum n Cryptocotyle concavum MoxceT AOCTHraTb 1000 3K3. (HauiH AaHHbie). KpoMe 
Toro, aKTHBHO nepeMemaiOLunecH BHyTpn MOAAK)cxa-xo35iHHa uepxapnn MoryT npoBOunpo- 
BaTb pa3JiHHHbie naTOJiorHH opraHOB h TxaHen, cnocoOcTBOBaTb npoHHKHOBeHHio HHC^ex- 
uhh (ropOyuiHH, 2000). B pe3yAbTaTe bhaw TpeMaTOA, oOAaAaiomne c}3a30H axTHBHon bo 
BHeumen cpeAe uepxapnn, no-BHAHMOMy, OKa3biBaiOTCJi 6ouee naToreHHbiMH aaa moaaioc- 
KOB-xo3aeB, neM Te, y xoTopbix co3peBaHne MeTauepxapnn, xax y Mnxpoc^aAAHA rpynnbi 
«pygmaeus», ocyiuecTBjifleTca BHyTpn napTeHHT (Jokela e. a., 1999; rop6yuiHH, 2000; 
Beprep h Ap., 2001). Oahhm h3 npoflBAeHnn stoto naToreHe3a, cxopee Bcero, h aba^tcs 
nOHH)XeHHe 3Cj3(J)eKTHBHOCTH MexaHH3MOB repMeTH3aUHH MaHTHHHOH nOAOCTH y 3apa)KeH- 
Hbix rHApoOnn. 

OGpaiuaeT Ha ce6n BHHMaHne to, hto bo Bcex nccAeAOBaHnax, b xoTopbix BbmBAflAOCb 
OTpHuaTeAbHoe B03AencTBne TpeMaTOA Ha pe3HCTeHTHOCTb MOAAK)cxoB-xo35ieB, b xanecTBe 
MOAeAen Hcn0Ab30Bajincb napa3HTO-xo35MHHbie CHCTeMbi nepBon rpynnbi, to ecTb c Bbixo- 
Afliuen bo BHeiiiHioK) cpeAy uepKapnen (Oliver, Brand, von, 1953; Vernberg, Vernberg, 
1963; Riel, 1975; Tallmark, Norrgren, 1976; Sousa, Gleason, 1989). YuHTbiBaa CKa3aHHoe 
b npeAbmyiueM a63aue o xapaKTepe naToreHe3a, noAo6Hbin pe3ynbTaT BbinwAHT BnoAHe 
3aKOHOMepHO. B to xce BpeMa CAeuyeT OTMeTHTb, hto npHBOAHMbie p^aom ynoMAHyrax 
Bbirne aBTopoB (Vernberg, Vernberg, 1963; Riel, 1975; Sousa, Gleason, 1989) pe3ynbTaTbi 
He BcerAa oxa3biBaioTC5i CTaTHCTHnecxH AOCTOBepHbiMH (ranaxTHOHOB, 1990; Beprep h Ap., 
2001). B AHTepaType onncaHbi h CAynan OTcyTCTBna noBbimeHHon CMepTHOCTH moaaioc- 
xob, Aaxce npn 3apaxceHHH TpeMaTOAaMH c BbiAeAflioiunMnca bo BHemmoio cpeAy uepKapn- 
5imh. Bee 3to, Ha Ham B3rA5iA, cnyxcnT yxa3aHneM Ha Heo6xoAHMOCTb Ancj^epeHunaAbHoro 
aHaAH3a KaxcAon nccAeAyeMon CHCTeMbi napTeHHTbi AaHHoro BHAa— moaaiock-xo35ihh. 

flOCTaTOHHO OHeBHAHbIM npeACTaBAHeTCH TOT c£>aKT, HTO BHyTpn AByX BblAeAeHHbIX 
TnnoB cncTeM napTeHHTbi TpeMaTOA —moaaiocxh xapaxTep naToreHHoro B03AencTBH5i na- 
pa3HTOB BapbnpyeT b BecbMa mnpoxnx npeAenax b 3aBHCHMOCTH ot oco6eHHOCTen B3anMO- 
OTHomeHHH, CKAaAbiBaioiuHxcH MexcAy KOMnoHeHTaMH xoHxpeTHon CHCTeMbi napa3HT— 
xo35ihh. Tax, b onbiTax Beprepa h KoHApaTeHKOBa (1974) cxopocTb noTepn conen rnApo- 
6 h5imh, 3apaxceHHbiMH Maritrema subdolum , npeBbimana 3HaneHne aHaAornnHoro noxa3a- 
TeAa aam He3apaxeHHbix oco6en b 1.5—2 pa3a, a HHBa3npoBaHHbiMH Cryptocotyle conca¬ 
vum — b 2—3 pa3a. noAyneHHbie b HacTOfliuen pa6oTe AaHHbie (cm. Ta6A. 2) cpaBHHMbi c 
nepBbiMH H3 BbimenpnBeAeHHbix, hto He Bbi3biBaeT yAHBAeHnsi. Bhabi M. subdolum h 
Microphallus clavifirmis npnHaAAexcaT k OAHOMy ceMencTBy (Microphallidae), xapaxTep 
nopaxceHHH hx cnopouncTaMH moaaiockob OAHHaKOB, pa3Mepbi cnopouncT h uepxapnn, a 
Taxxce cyMMapHaji npoAyxTHBHOCTb cnopouncT pa3AHHaiOTca He3HaHHTeAbHO. napTeHHTbi 
C. concavum (ceM. Heterophyidae) npeACTaBAeHbi peunaMH, xoTopbie BCAeACTBne CBoen 
noABHxcHOCTH MoryT npnHHHaTb 6oAbnie Bpeua OKpyxcaiomHM TxaH^M xo3anHa, neM He- 
noABH^KHbie AonepHne cnopouncTbi MHKpo^aAAHA. KpoMe Toro, uepxapnn C. concavum 
no cbohm pa3MepaM b 2—2.5 pa3a npeBbimaiOT ahhhhox M. subdolum n M. clavifirmis , 
a cyTOHHaa smhccha uepxapnn C. concavum H3 3apa*eHHbix rnApoOnn cpaBHHMa co 
3HaneHH5iMH, xapaxTepHbiMH aaa Mnxpo^aAAHA (Hauin AaHHbie). nosTOMy BnoAHe o6ocho- 
BaHHbiM xaxceTca npeAnoAOxceHne, hto naToreHHoe B03AencTBne C. concavum Ha rnApo- 
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6hh Bbirne, neM MHKpocjDajuiHfl. 3 to h onpeflejiaeT pa3HHuy b 3cjx}3eKTHBHOCTH repMeTH- 
3aUHH MaHTHHHOH nOJIOCTH y MOJIJIIOCKOB, HHBa3HpOBaHHbIX C. COUCClVUm H MHKpO^aJI- 

MccjieAOBaHHe BbinojiHeHO npn c}3HHaHC0B0H noAaepacKe POOH (rpaHTbi N« 99-04- 
49788,01-04-49646). 
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COMPARISON OF RESISTANCE TO ENVIRONMENTAL FACTORS 
OF THE MOLLUSCS HYDROBIA ULVAE 
INFECTED WITH TREMATODE PARTHENITES AND FREE FROM INFECTION 
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SUMMARY 

The influence of trematode infection, mainly with Microphallus claviformis, onto the resistance 
of mudsnails Hydrobia ulvae to fresh water, desiccation and extremely high temperature has been 
investigated. It was found out in all variants of experiments that the intensity of mortality in infected 
individuals is reliably higher than in individuals free of infection. It is suggested, that the negative 
influence of parasites on the resistance of hosts is related to the disturbance of molluscs’ capability to 
isolate themselves from extremal condition by shutting up the shell with operculum. It is proved by 
the high rate of salt loss in the infected molluscs in a comparison to non-infected individuals. Our 
hypothesis based on results obtained and reference data suggests that the rate of trematode parthenites’ 
influence onto the resistance of molluscs depends upon the character of interrelationships in host- 
parasite systems. Normally, the trematode species having the active cercaria stage in the life cycle 
show more negative impact onto the resistance of infected molluscs, than those species, larval stages 
of which develop to metacercaria inside the parthenites. 
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